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Preface
Before living with my cousin, Ernesto, I had no idea what
autism was. Ernesto is fourteen years old and is autistic;
we lived together for six months. During that time, I
learned that I had to communicate differently with him.
I witnessed his difficulties being in some environments.
I still remember the day we went to a grocery store:
Ernesto seemed very uncomfortable and frustrated,
covering his ears the entire time we were in the store.
I saw how upset this made my aunt, as she did not
know how to calm her son. Later on, she found out that
the fluorescent lights in the store created a humming
noise that disturbed Ernesto’s sensitive hearing. If we
had known that before, we would have left the store
immediately. Knowing he had autism explained some
of the ways he would act; however, I did not know
what to do to have a better connection with him, or
to calm him when he faced frustration, or was in an
environment that created discomfort.
I know that many people face the same problems
when they have children with autism or know people
who have autism. For this thesis, I want to focus on
children with autism in order to learn more about what
creates the problems and challenges they face each
day and discover ways in which we as architects can
create a better environment for them. By doing so, I
will gain the knowledge to help my cousin, as well as,
help others who face similar challenges.
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Abstract
While designing, architects tend to focus more on
physical disabilities than on mental disabilities, often
creating environments unsuitable for people with
varying mental abilities. One marginalized group that
has varying physical and mental abilities is children
with autism. In order to create a better environment for
these users, architecture requires empathic designers.
This thesis focuses on creating an autism center, Memphis
ABLE, to provide a place that offers environments
for learning, discovering, and communicating by
employing strategies aimed at improving children’s
social development, helping them to reconnect with
their kinesthetic awareness and with their environment
through empathic design. Beyond, empathic design
and kinesthetic architecture, additional ideologies
used for this thesis include psychology of space and
ASPECTSS Index.
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Manifesto
We need architecture that serves more than function.
We need architecture that is empathic, connecting with
people in multiple ways.
We are losing awareness—of our world and our bodies,
becoming oblivious to the way we move through space,
the way we connect.
We are even more disconnected from our world and bodies
when we have disabilities or certain disorders.
Architecture must help us reconnect.
Architecture must express.
When we are lost, it must point us in the right direction.
When we are sad, it must comfort us.
When we are angry, it must calm us.
When we are happy, it must reflect our joy.
As people engage architecture, architecture also engages
people.
In order for architecture and people to connect,
we as the architects must become empaths.

xvi
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Introduction
As we have become disconnected from our senses,
we have become disconnected from our physical
world. As technology advances, we tend to live life at
a faster pace. “Today, the vast majority of us multitask
while using our smartphones . . . but new research is
exposing how multitasking can actually have alarming
consequences.”1 There are times when we are too busy
looking down at our phones while walking that we are
not looking at what is in front of us, and consequently,
we bump into other people or crash into a pole or sign.
When we go to places to run errands, it is usually an inand-out situation. When we enter spaces, we do not
process what is happening around us. We ignore how
our bodies are interpreting these spaces and the way
we move through spaces. We ignore the information
that we receive from our surroundings. We have
forgotten how to connect.2

2

We have lost the concept of “form follows function.”
A smartphone serves endless functions yet only has
a simple slim modular form. It becomes confusing to
understand its purpose from looking at its form.5 The
same idea follows for many buildings today. The focus
is mostly on function alone, and hardly on the form
following its function, as design is gravitating more
towards simplicity and creating artistic statements.
As this happens, the focus is more on creating
aesthetically pleasing buildings and less on how these
buildings improve the way people behave and feel in
these spaces.6
In the past few decades, there has been a focus on
developing design considerations in which architecture
helps to create healthier and safer environments.
There have been regulations developed, such as the
Americans with Disabilities Act, to help people with
disabilities. Universal design was developed to create
environments for people of all ages and abilities.7
Although these concepts emerged to help persons
with disabilities, they mainly focus on people who have
physical disabilities. There is little concentration on how
to help people who have mental disabilities, which is
equally important.

People who have disabilities or disorders are even
more disconnected from their bodies and their
environments.3 The built environment does not seem
to help. Alvar Aalto believed that modern architecture
focused more on technology and that it had lost the
humanistic approach to design. He stated,
Modern
architecture
has
been
rationalized mainly from the technical
point of view. . . .[It] has created
constructions
where
rationalized
technique has been exaggerated
and the human functions have not
been emphasized enough. . . .Since
architecture covers the entire field of
human life, real functional architecture
must be functional mainly from the
human point of view.4

This thesis will respond to the idea of designing for
people who have varying physical and mental abilities,
ultimately exploring how architecture can help people
reconnect to their own kinesthetic awareness—the
“ability to navigate space and the awareness of how
we move.”8 The focus will be on children with autism
who face varying aspects of both mental and physical
ability, causing them to become disconnected from
themselves and their environment. This thesis will

1.
2.
3.
4.

5.
6.
7.
8.

Winch, “Risks of Multitasking,” para. 1-2.
Townsend, “Forgotten How to Experience?”
Shaw, “Invisible Disabilities.”
Alvar Aalto as cited in Nerdinger, Achleitner, and Rudberg,
Alvar Aalto, 13.

Rawsthorn, “Form Follows Function.”
Benfield, “Has Architecture Lost Touch?”
Story, Mueller, and Mace, “Universal Design File.”
Fitzgordon, “Kinesthetic Awareness and Proprioception,” para.
2.

explore how architecture can help children with
autism reconnect with their kinesthetic awareness and
with their environment through empathic design.

Empathic Design
Architecture is not only about serving functions; it is
also about connecting and helping people in multiple
ways.9 To do this, architects must become empaths,
which is a more committed approach than merely
being empathic. Being empathic means understanding
the experience of another without literally feeling what
they feel. An empath is “a person with the paranormal
ability to perceive the mental or emotional state of
another individual.”10 This means that first we must truly
understand the people for whom we are designing; we
must feel what they are experiencing; we must make
their problems our problems. Then we can create what
is known as empathic design, “when designers put
themselves in the shoes of people they’re designing
for.”11 To create a well-designed environment for
children with autism, we must first understand what
autism is and the problems children with autism face
each day. Then we can create places that will foster
deeper connections between children with autism
and their environments.

What Is Autism?
It is important that we understand what autism is in order
for us to be able to understand and help people with
autism. “Autism, or autism spectrum disorder, refers to a
range of conditions characterized by challenges with
social skills, repetitive behaviors, speech and nonverbal
communication, as well as by unique strengths and
differences.”12 Children with autism have different brain
9. Benfield, “Has Architecture Lost Touch?”
10. Oxford Dictionaries Online, s.v. “empath,” accessed April 5,
2018. https://en.oxforddictionaries.com/definition/empath.
11. Turpault, “Empathic Design in Practice,” para. 1.
12. Autism Speaks, “What Is Autism?” para.1.

wiring than those without autism.13 Because of this,
children with autism respond differently from children
without autism, including learning motor skills differently
and responding differently to the sensory information
received from both the body and the environment.14
Autism is becoming a big concern in the United States
as the number of children being diagnosed with autism
is increasing each year. In 2000, one per 150 children
was diagnosed with autism. In 2010, one per 68 children
was diagnosed with autism. The number of children
being diagnosed with autism continues to rise by 17
percent each year.15 The number of children being
diagnosed with autism is also increasing in Tennessee.
“In 2000, 1,088 or 0.86% of children ages 3-21 who
received special education services in Tennessee
were classified as having autism.”16 In 2011-2012, this
had increased to 6,752 or 5.44%. Many programs and
organizations are being developed to increase autism
awareness. But even with growing awareness and
support, children with autism face many issues and
challenges.
Challenges
Children with autism face difficulties with social
communication and social interaction; they face
sensory issues as they are hypersensitive and
hyposensitive; and, they face challenges with their
bodies, including complications with proprioception,
kinesthesia, and vestibular sense.17

13.
14.
15.
16.
17.

Autism Speaks, “Brain Study.”
Bunim, “Kids with Autism.”
Hoover, “Helping Students with Autism.”
Tennessee Autism Summit Team, “TN Autism Plan,” 9.
Research Autism, “Common Issues and Challenges.”
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Social Communication and Social Interaction
One of the most difficult challenges children with
autism face is connecting with others, which is often
the reason they prefer to be alone.
We’ve shown not just that the brains of
people with autism may be different, or
that their activation is different, but that
the way social thoughts are formed is
different. . . .When asked to think about
persuading, hugging or adoring, the
neurotypical participants [persons with
normal brain functioning] put themselves
into the thoughts; they were part of
the interaction. For those with autism,
the thought was more like considering
a dictionary definition or watching a
play—without self-involvement.18
The ability to communicate with other people also
depends on the level of autism the child might have.
There are different ways to express how much support
each child with autism needs. Many people express
this by addressing if a child with autism needs support
daily, weekly, or monthly. Other people express this by
addressing the level of autism a child has (figure 1).19

Without supports in place, deficits in social 		
communication cause noticeable impairments.
Able to cope with change.
Difficulty switching between activities.

Level 2 Requiring Substantial Support.

Marked deficits in verbal and nonverbal social 		
communication skills.
Difficulty coping with change.
Distress/difficulty changing focus or action.

Level 3 Requiring Very Substantial Support.

Severe deficits in verbal and nonverbal 			
communication.
Extreme difficulty coping with change.
Great distress/difficulty changing focus or action.

Figure 1 3 Levels of Autism

Olfactory
Children with autism who are hypersensitive to smell
tend to become distracted by smells that most people
do not notice, and even gag or vomit when they
encounter certain smells. That is why many children
with autism cover their noses in certain places, as
they cannot tolerate the smell. Children with autism
who are hyposensitive to smell tend to crave certain
smells or even use smell to attempt to learn about their
surroundings.22 “The olfactory sense is a way for children
to experience and learn about the world around
them. . . .Difficulty with progressing olfactory input can
interfere with the way they enjoy and interact with
their environment.”23
Oral

people without autism put on their socks, they become
accustomed to them within a few seconds and ignore
the feeling. Children with autism, on the other hand,
will feel their socks for a long time and will take them
off as they are uncomfortable to them. Children with
autism who are hyposensitive tend to seek out more
tactile input, such as touching everything they see and
fiddling with objects in their hands.25
Visual
“Our visual system allows us to create a memory of
the image and gives the image context within our
environment. . . .Vision is closely integrated with all our
other senses. . . .[and it] helps us process, understand,
and take action in our environments.”26 Children with
autism who are hypersensitive and highly distracted by
visual stimuli tend to be overwhelmed by many colors
in the room. Children with autism who are visually
hyposensitive tend to stare at the same point for
extended periods of time.27 Many children with autism
like to look at bright lights in the dark when they are
visually hyposensitive.

Children with autism face challenges with sensory
processing: auditory, olfactory, oral, tactile, and
visual.20 Children with autism can experience
hypersensitivity (over-responsive) and hyposensitivity
(under-responsive) to these senses, causing them to
become frustrated.

Children with autism who are hypersensitive to oral
input tend to be resistant to experiences like trying new
foods, which is why they will not eat foods that they do
not like even when being forced. Children with autism
who are hyposensitive to oral input may require more
input, such as over-stuffing their mouths with food or
making frequent sounds with their mouths, to help
them organize their behavior and pay attention.24

Auditory

Tactile

Some children with autism are hypersensitive to sound
as they can be overwhelmed by the volume, pitch,
and unpredictability of common environmental

Children with autism who are hypersensitive to tactile
input tend to withdraw from or avoid certain tactile
experiences such as certain types of clothes. When

Proprioception allows us to experience spaces and
actions. It “refers to the way our joints and muscles send
messages to our brains to provide information about our
bodies’ positioning and movement.”28 This information
“is utilized to facilitate complex motor activity” and “is

18. Rea, “Brain Representations of Social Thoughts,” para. 5, 9.
19. Autism Queensland, “Diagnostic Criteria for Autism.”
20. Abraham et al., Sensory Processing 101.

21.
22.
23.
24.

25.
26.
27.
28.

Sensory Issues
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Level 1 Requiring Support.

sounds. During events, some children with autism must
wear special headsets to block some of the noise, as
they have sensitive hearing. Some children with autism
are hyposensitive to sound as they do not register
important auditory cues in their environments.21

Abraham et al., Sensory Processing 101.
Ibid.
Ibid., 17.
Ibid.

Movement Issues
In addition to sensory problems, children with autism
face problems with proprioception, kinesthesia, and
vestibular sense, which also impact how children with
autism experience a space.
Proprioception

Abraham et al., Sensory Processing 101.
Ibid., 43.
Ibid.
Abraham et al., Sensory Processing 101, 27.
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important to coordinate basic posturing during sitting,
standing and simple gait activities.”29 Children with
autism face challenges in proprioception. They apply
excessive pressure without being aware that they
are doing so, such as grabbing a pencil too hard or
grabbing people too hard. The idea of proprioception
contains two main components: the sense of stationary
position of the limbs and kinesthesia. “Stationary
position reflects the recognition of the orientation
of the different body parts, while kinesthesia is the
recognition of rates of movement.”30
Kinesthesia
Kinesthesia can be defined as “awareness of the
position and movement of the parts of the body
by means of sensory organs (proprioceptors) in the
muscles and joints.”31 Many children with autism face
challenges with their kinesthesia as they have poor
body awareness causing them to also have poor
body posture. Because of this, they also have a lack
of awareness of other people and their surroundings,
causing them to bump into walls and people when
walking. This is dangerous in today’s built environment
as most buildings have interior partition walls that
contain sharp outside corners. As children run through
corridors, they tend to hit these corners and can
get injured. As children with autism have poor body
awareness, we as architects must create a safe and
durable environment for them.

6

position of our heads and bodies in space.”32 Children
with autism face vestibular challenges as they often
feel insecure and unbalanced, causing them to be
uncoordinated when walking or performing any other
movement.33
Stimming
There are many times when children with autism
become overstimulated or are in need of more
stimulation, which causes them to become frustrated.
Therefore, they tend to find a way to self-stimulate
or self-soothe to regulate their neurological state, to
help calm down. As a way of self-stimulation and selfsoothing, they stim regularly. “Stimming is a repetitive
body movement that self-stimulates one or more
senses in a regulated manner.”34 Everyone, including
people with autism as well as people without autism,
stim based on their emotional state (e.g., anxiety or
boredom). Fidget toys are very popular as they serve
as a form of stimming for many people. Children with
autism, on the other hand, need more than fidget
toys to self-stimulate. There are multiple ways in which
children with autism stim.35
Figure 2 indicates a few examples of common stims
for children with autism. Children should be allowed
to stim rather than be forced to stop. Stimming allows
children with autism to remain calm, focused, and
able to tolerate challenging sensory situations.36

Vestibular Sense

Autism ASPECTSS Index

“The vestibular sense has to do with balance and
movement and is centered in the inner ear.” It
“constantly provides us with information about the

Although children with autism are able to tolerate
environments that are not suitable for them, there is
only so much they can tolerate, thus their environments

29. Pacher, “Proprioception and Architecture,” 11.
30. Ibid.
31. Oxford Dictionaries Online, s.v. “kinesthesia,” accessed April
5, 2018. https://en.oxforddictionaries.com/definition/us/
kinesthesia.

32.
33.
34.
35.
36.

Abraham et al., Sensory Processing 101, 39.
Ibid.
Autism Wiki, “Stimming,” para. 1.
Applied Behavioral Analysis, “What Is Stimming?”
Autism Wiki, “Stimming.”

Vocal
Olfactory
Oral		
Tactile		
Visual		
		
Vestibular
		

Making vocal sounds and snapping fingers.
Smelling objects or hands.
Licking body parts or objects.
Scratching and rubbing the skin with one’s hand or object.
Flapping hands, moving fingers in front of the eyes, and 		
staring repetitively at a light.
Moving in rhythmic motions and rocking front and back 		
or side to side.

Figure 2 Ways of Stimming Based on Sense

1. Acoustics

Proposes that the acoustical environment be controlled to
minimize background noise, echo, and reverberation.

2. SPatial sequencing

Requires that areas be organized in a logical order, based
on the typical scheduled use of such spaces. Spaces should
flow as seamlessly as possible from one activity to the next
through one-way circulation whenever possible, with minimal
disruption and distraction.

3. Escape Space

Provides respite spaces for the autistic user from the overstimulation found in their environment.

4. Compartmentalization

Defines and limits the sensory environment of each activity,
organizing a classroom or even an entire building into
compartments.

5. Transitions

The presence of transition zones helps the user recalibrate their
senses as they move from one level of stimulus to the next.

6. Sensory Zoning

Spaces should be organized in accordance with their sensory
quality, rather than typical functional zoning.

7. Safety

Safety is even more of a concern for children with autism who
may have an altered sense of their environment, for example
using hot water safety fittings and avoiding sharp edges and
corners.

should be thoughtfully created. There are many
challenges when it comes to creating an environment
for all children with autism, one of which is every child
with autism is different. Each child faces different
challenges, behaves differently, and learns differently.37
However, it is possible to design a place for every
child. One individual who has designed for autism is
Magda Mostafa, a consultant in autism design. She
started her studies in architecture in relation to autism
during her doctoral degree in Egypt. During that time,
there was limited information on autism and what
aspect of architecture could help people with autism.
She started her own research and investigations. She
developed an educational center for autism in Egypt.
After graduation, she became a consultant for autism
design and became involved with several projects
around the world.38
Mostafa developed the Autism ASPECTSS Index as a set
of evidence based design guidelines for autism design
(figure 3).39 This thesis will use the Autism ASPECTSS Index
as a guide for design.

Ideological Foundations for Design
In addition to an understanding of empathic design and
the utilization of the Autism ASPECTSS Index, the design
will also be guided by a set of ideological explorations,
to include: psychology of space, proxemics,
phenomenology, and kinesthetic architecture.

Figure 3 Mostafa’s Autism ASPECTSS Index

37. Research Autism, “Common Issues and Challenges.”
38. Quirk, “Interview with Magda Mostafa.”
39. Mostafa, “An Architecture for Autism.” Information in figure 3 is
directly sourced from this reference, para. 2-9.
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Psychology of Space
The psychology of space can be defined as the study
of how a space can influence how people behave
and feel.40 The psychology of space plays a significant
role in creating spaces that can motivate children
with autism to learn, express their feelings, connect
with others, and discover themselves. Creating a
certain mood in a place creates a huge impact in the
way children with autism feel. For example, children
with autism tend to prefer spaces that are quiet and
calm instead of spaces that are very vibrant and loud
(figures 5-6).41

Public
Space

Social
Space
Personal
Space
Intimate
Space

The
ASPECTSS
Index
concepts
of
Escape,
Compartmentalization,
and
Safety
can
be
implemented to this idea by providing spaces that feel
secure, are easily identifiable in terms of their function,
and offer degrees of privacy. As social interaction is
a big challenge for children with autism, creating a
comfortable place for interaction to occur is crucial
to motivating children with autism to communicate
with other people. Focusing on proxemics is key to
successfully designing these spaces.

1.5 ft
4 ft
Figure 5 Overwhelming Spaces for Children with Autism. This
space contains vibrant colors and hard surfaces that

40. Stock, “The Psychology of Space.”
41. Car Autism Roadmap, “Autism-friendly Design Ideas.”
42. Hall, The Hidden Dimension, 101.
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create a loud and highly energetic environment.

12 ft

25 ft

Proxemics
Proxemics can be defined as “the interrelated
observations and theories of man’s use of space.”42
Edward T. Hall, a cultural anthropologist, developed
the word “proxemics” by combining the terms
“proximity” and “phonemics.” He studied how people
interact with each other and how their culture
affects their communication. He demonstrated
how different cultural groups have their unique
concepts of territoriality, crowding, distance, and
space requirements. He talks about the “social and
personal space” and how senses play an important

role in both spaces. “Selective screening of sensory
data admits some things while filtering out others, so
that experience as it is perceived through one set of
culturally patterned sensory screens is quite different
from experience perceived through another.”43 Hall
identified four types of distances in the American
culture (figure 4).

Figure 4 Hall’s 4 Types of Distances

People with autism need larger distances than people
without autism who are more comfortable with the four
types of distances. This means that when designing
for children with autism, we must design spaces and
buildings that will have larger spaces than average.44
A stop-distance procedure was used
to derive measures reflecting tolerance
of, and reactiveness to, spatial-intrusion
in ASD (Autism Spectrum Disorder) and
TD (typical development) children. We
provide new evidence that personal
space regulation is impaired in highfunctioning ASD children. Specifically, we
found that ASD children are less tolerant
of close proximity to an unfamiliar adult
and prefer farther interpersonal distance
compared to TD children. Moreover,
results
showed
that
interpersonal
distance is larger in autistic children
when they move away from, rather than
toward, an individual, suggesting that
these children feel more uncomfortable
and react (i.e., step away) more strongly
following personal space violations (i.e.
close starting position) then TD children.45
When designing space for children with autism, we
as architects should keep in mind that they need
larger spaces than children without autism, as they
need farther interpersonal distances. Furthermore,
we as architects should design beyond how people
feel in a space; we should design to create an
overall memorable experience of a space, ultimately
converting a space into a place. Phenomenology
plays a big role in creating such an experience.

Figure 6

Good Spaces for Children with Autism. This space
contains soft, neutral colors and acoustical elements
that absorb sound, creating a calming environment.

43. Hall, The Hidden Dimension, 2.
44. Humphreys, “Creating Autism-friendly Spaces.”
45. Gessaroli et al., “Personal Space Regulation,” para. 26.
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Phenomenology
Maurice Merleau-Ponty, a French phenomenological
philosopher, defines phenomenology as experiencing
a space through the user’s point of view. Merleau-Ponty
makes the human body the center of the experiential
world, making it subjective as each user will perceive
the space differently.46 The style of architecture, the
finishes, materials, lighting, and acoustics influence
the mood of people, how they experience spaces,
and also how they know themselves in relation to the
spaces. Juhani Pallasmaa, a Finnish architect, mentions
in his book, The Eyes of The Skin, that “every touching
experience of architecture is multi-sensory; qualities of
space, matter and scale are measured equally by the
eye, ear, nose, skin, tongue, skeleton and muscle.”47
The senses play a big role; but architects have to
pay special attention when designing for children
with autism to avoid designing negatively impacting
environments (figure 5), as their sensory experience is
much more complex. The ASPECTSS Index concepts
of Acoustics and Sensory Zoning can be implemented
in this idea by making design choices, to include the
careful selection of materials, that will create a quieter
environment (figure 6). When designing to create
experiences in architecture, we should not only focus
on the experience of a space, we need to also focus
on the experience when people move through and
transition between spaces. One way this can be
achieved is through Kinesthetic Architecture.

awareness of other people and their surroundings.
Kinesthetic architecture can have a positive impact
as it focuses on the experience of the body moving
through space and has the potential to help improve
the connection between children with autism, their
bodies, and the space in which they are surrounded.
The ASPECTSS Index concepts of Transitions and SPatial
sequencing can be implemented into this idea by
designing spaces that contain elements to help a
child with autism have an easier transition to other
spaces. We as architects should create spaces that
help children with autism transition from outside to
inside (figure 7). We should also implement elements
in interior spaces, such as well-designed corridors, that
help them transition between spaces (figure 8).
Figure 7

Transition from Outside to Inside. The playful elements attract the attention of children with
autism, which helps to ease their nervousness.

Although children with autism face many challenges,
they do have the ability to learn to cope better with
their environment, as well as to learn to communicate
with others. For example, Dr. Temple Grandin, who is
autistic, faced many problems with communication
throughout her childhood. She did not speak until
she was four years old and had difficulty dealing
with people. With the support of her family and her
teachers, she was able to learn, in her own way, to
communicate. With the support of her teachers, she
went on to explore her own interests in animals and
design. She designed humane facilities for cattle as
she believed that the existing facilities were poorly
designed. She did this by being an empath and
trying to understand how cows felt and liked to move
through space. From there, she designed a healthier
facility that would decrease their stress and anxiety.
Today, half the cattle in the United States are handled
in facilities she designed.49

Kinesthetic Architecture
Kinesthetic Architecture can be defined as “the
choreographic arrangement of space in relation to
the moving body.”48 It was previously mentioned that
children with autism face challenges with kinesthesia,
including poor body awareness and the lack of
46. Merleau-Ponty, Phenomenology of Perception.
47. 41.
48. Sama, “Kinesthetic Interfacing with Architecture,” xi.
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Learning To Cope With Society

Figure 8

Transition from Corridor to Individual Spaces. The colors of the rooms help children with autism
easily identify the different rooms.

Dr. Grandin is now a professor of Animal Science at
Colorado State University, as well as a prominent author
and speaker on both autism and animal behavior. She
travels across the United States and gives presentations
to empower children with autism. She believes that
although children with autism are different from
others, they can still be highly successful and make an
impact in the world. Like Dr. Grandin, many children
with autism have the ability to do great things, they just
need an environment that will motivate them to learn
and discover themselves in their own way.

Summary
To facilitate such an environment, the project for this
thesis will focus empathically on creating a place for
children with autism by providing different environments
for learning, discovering, and communicating. It will
also offer support and programs for both children with
autism and their families. Empathic design will play an
important role in creating a place that will develop
a deeper connection between the child with autism
and his or her environment. Psychology of space and
kinesthetic architecture will also be utilized to create a
place that will aid the children in their abilities, providing
motivation for learning and self-discovery.

49. Grandin, “About.”
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Harwood Center

Their mission is to enable children with special developmental needs
to reach their full potential. They offer services for ages 18 months
to 5 years, such as autism and behavioral therapy, special needs
preschool, and early intervention services.

Boling Center

The center offers support for children and adults with developmental
disabilities and their families.

Transformations Autism Center

The center offers services to families and individuals with ASD, such as
behavioral services, social skills training, and speech therapy.

ABA Development

A non-profit organization that provides educational and behavioral
services to children with autism spectrum disorders, intellectual
disabilities, learning difficulties, and challenging behaviors.

The Phoenix School

With the number of children diagnosed with autism
steadily increasing in Tennessee and the nation (figure
10)1, it is important to understand the existing resources
that serve this population. This includes those local to
Memphis. There are resources in Downtown Memphis
and along North Germantown Parkway. (There is a
large gap area inbetween these two sections of the
city as shown in figure 9.) An autism center located
within this gap area will offer resources for children
with autism, their parents, and future teachers, while
also promoting autism awareness. It will also offer
education for children with autism 7 to 10 years of
age, as they are at an age when they are transitioning
from an environment with familiar people, such as
their parents, to an environment with many unfamiliar
faces. At this age range it is also easier to teach them
how to cope with the existing built environment.

Site

Proposed Building
Existing Building
Memorial Open Space

The school offers individualized educational programs to students with
all types of learning disabilities.

Figure 9 Existing Resources in Memphis for Children with Autism
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5

Harwood Center
No resources for people with autism

In order to create a more meaningful and enriching
environment for children with autism, we must first
determine what resources are available and what
spaces they need in order for them to learn, discover,
and communicate in their own way.

Project Site
Figure 11 Master Plan, University of Memphis Park Avenue Campus

The proposed site for the autism center, Memphis ABLE
(Academic & Behavioral Learning Environment), is
on the University of Memphis Park Avenue Campus.
Memphis ABLE will serve the autism community as
well as connecting to the University of Memphis
College of Education. University students seeking a
degree to become teachers for children with autism
could become teacher assistants at Memphis ABLE.
1. Hoover, “Helping Students with Autism.”
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The University of Memphis plans to dedicate the
Park Avenue Campus as a research campus (figure
11), with the Community Health Building already
constructed and in service.2 The Community Health
Building offers limited resources for people with autism,
which include speech and hearing therapy.3 Memphis
ABLE will become an asset to the University’s vision of
dedicating the Park Avenue Campus as a research
campus where doctors and others can visit and learn
more about autism.
Significance of Place
Project Site

community
health
building
project
site
Figure 13 Overview of Kennedy General Hospital

In addition to the opportunities offered by choosing this
site, Memphis ABLE will also help bring back the site’s
history of helping people. The existing building was a
veteran’s hospital, Kennedy General Hospital (figures
13-14), opened in 1943, and at the time, considered
to be the second largest Army Hospital in the United
States. Formerly named Shotwell Road, the road was
renamed Getwell Road to help improve the morale
of the hospital’s patients. The hospital closed in 1967
and was turned over to the University of Memphis.
Out of the 116 buildings that once made up Kennedy
Hospital, only 21 remain.4 This thesis project will carry on
the idea of reaching out and helping the community.
Brief Analysis
The site is located on the west side of the University of
Memphis Park Avenue Campus, along Getwell Road.
At certain times of day, there is heavy vehicular traffic
on Getwell Road, which produces noise that transfers
to the site (figure 12). Because children with autism are
very sensitive to sound, minimizing the noise is of great
importance in the design for Memphis ABLE.

Existing Building
Noise Transferred
High

Low
Vehicular Activity

Figure 12 Site Analysis Showing Traffic Activity Affecting Project Site
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Figure 14 View from Main Entrance to Kennedy General Hospital

2. University of Memphis, “Facilities Master Plan Update.”
3. Pignolet, Jennifer. “Community Health Building.”
4. Roy, “Kennedy Veterans Hospital.”
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Concept
Children with autism are constantly facing challenges
in the built environment. These challenges cause them
to become distracted, even frustrated, and prevent
them from developing and achieving their full potential.
Memphis ABLE provides a place that protects children
with autism and offers an escape from such callous
environments. Here, children can learn in their own
way and at their own pace.

Center form embraced by
surrounding form

Parents and
Staff

Students and
Teachers

Getwell Road

Openings allow center form to open
up to outside in protected way

Explore

Surrounding forms subdivided
into explore and task spaces

North Park Loop
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2
Figure 15 Site Plan
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Forms influenced by additional
considerations: function and
use, site, user needs, and
aesthetics
Figure 16 Concept Diagram

Task

Openings break surrounding
form to two forms

Explore

Task

The form of Memphis ABLE expresses this idea (figure
16). An oval form is embraced by a surrounding form.
There are openings that allow the center to engage
the outside. The center form is like a child with autism
that is being held and embraced by two arms, which
protect the child from the harsh environment. At certain
points, the surrounding arms open in a protective way
to allow the child to safely see and experience the
outside environment.
The sounds coming from the vehicular traffic on
Getwell Road influence the different functions that the
surrounding forms provide (figure 15). The form along
Getwell Road provides spaces that are dedicated to
parents and people visiting Memphis ABLE as they are
less sensitive to sound. This form serves as a barrier that
receives the sounds from Getwell Road, but prevents
the sound from traveling to the center form and the
opposite form. As the form opposite of Getwell Road
is located on the quieter side of the site, it provides
spaces that are dedicated to teaching.
The two surrounding forms are then subdivided to
provide different environments within each form: fixed
spaces dedicated to performing tasks and fluid spaces
that allow more playful and explorative activities. The
forms are then influenced by additional considerations,
such as function and use of spaces, site, user needs,
and aesthetics.
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Figure 18 Implementing ASPECTSS Index
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Based on information gathered from the existing
autism resources in Memphis (Harwood Center, figure
33, and Transformations Autism Center, figure 34),
the proposed autism center offers: classrooms, an
Applied Behavioral Analysis room, a sensory garden,
a sensory playroom, escape spaces, office spaces, a
café, and a library (figure 17). The placement of these
programmatic spaces are influenced by user needs,
site, and the ASPECTSS Index (figure 18).
Memphis ABLE has classrooms for children with autism
that are different from traditional classrooms. These
classrooms have a teacher to student ratio of 1:3,
which allows the teachers to get to know the children
better and their different needs for learning. However,
there are children with autism that are not ready for
a classroom setting. The Applied Behavioral Analysis
(ABA) therapy room is provided for these children.
It offers a larger size classroom where there is one
teacher per student.
Memphis ABLE also has spaces that will help students
de-stress when they are hypersensitive (over-sensitive)
or hyposensitive (under-sensitive). When a student is
hypersensitive, he or she can go to the sensory garden,
which contains vegetation that naturally calms, but
also engages his or her senses. When students are
hyposensitive, they can go to the Sensory Playroom,
which is a dark room with overstimulating elements.
Memphis ABLE has a playground that includes elements
such as a climbing obstacle course and swings to
challenge children’s balance and develop their agility,
while also motivating them to communicate with each
other.
Memphis ABLE has a café and library for parents
to utilize when their children are in class. There, the
parents can talk to each other and share experiences.
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They can also do their work or research using the
available resources such as the computers and books.
These spaces also provide opportunities for University
of Memphis students to learn more about autism as
they can talk to the parents in these spaces and learn
from their experiences or by doing personal research
through books provided in the family library.

Design Development
Each space within the building is created to provide
a better learning environment for children with autism
and to help motivate them to communicate with other
people. Each space and element is designed with
consideration to children with autism, their challenges,
and their way of learning and communicating
using empathic design. Kinesthetic Architecture is
implemented into the exterior and interior of the
building, creating elements that evoke certain moods,
emotions, and behaviors. There are also elements
in each interior space that influence the children’s
kinesthesia, proprioception, and vestibular sense.
Exterior Approach
Two boys are visiting Memphis ABLE. Ernesto, who is
coming for his first day of classes, and Andre, who has
been attending Memphis ABLE for three years. Ernesto
is nervous today—he has had some unpleasant
experiences at his old school. Andre is excited—he’s
looking forward to playing and learning new things
today. As both families drive along Getwell Road, they
see the dynamic, colorful structure (figure 19).

Figure 19 View from Getwell Road
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Ernesto is intrigued by the color and movement of
the colorful panels. Andre likes to count the red color
panels and see how long it takes to get to the main
entrance (figures 21-22).
Arriving at the entrance, Ernesto sees the big colorful
letters and knows that he has arrived (figure 20). He
starts to get nervous but excited at the same time.
Ernesto sees children playing and entering the building.
As Andre gets closer to the entrance, he sees his friends
laughing and playing and skipping around the column
(figures 23-24). He can’t wait to join them.

Figure 21 View from Campus Main Entrance

The first goal of Memphis ABLE is to attract the child’s
attention and motivate him or her to voluntarily come
inside the building, rather than feeling forced. The
child first experiences the building from the outside as
the parent drives along Getwell Road. The building’s
undulating roof and colored panels provide an
attractive facade along Getwell Road. This serves both
to foster a sense of excitement for children coming
to the building, as well as promote autism awareness
(figure 19). As people enter the main entrance of the
University of Memphis Park Avenue Campus, they can
see the building and its colored panels guiding them
to the entrance (figures 21-22).
At the entrance, there are big colorful letters that let
the children with autism know that they have arrived
at the entrance (figure 20). There, they would see
children playing around the structural column and
interacting with the big letters as seating elements.
This helps create a more welcoming environment that
excites children and motivates them to enter and
start their day with excitement (figures 23-24). It also
provides them with elements that address their sensory
needs (seating, column, paving).

Figure 20 Entrance to Memphis ABLE
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Figure 22 Approaching Memphis ABLE

23

Figure 24 View from Parking
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Figure 25 View from Drop-off

25

Entrance / Lobby
Once inside, the boys discover two different doorways.
Andre takes off through the doors and heads left (figure
25). He loves the colorful graphics on the wall that get
him ready for a day of playing, learning, and growth!
He follows the colors and curved walls to his friend
Cameron as he tucks into the escape space for some
quiet time before their big day. Andre’s mom, Salina,
takes a right and checks in at the reception (figure 26).
She then makes her way to the sensory garden; she
loves sitting outside reading as she waits for Andre.
Figure 28 Key Plan—Lobby
Figure 26 Experience of Child Entrance

Figure 27 View from Parent Entrance

Ernesto is attracted to the entrance that has a more
mysterious and playful path. His mom, Susana, sees the
reception desk through the door to the right and pulls
Ernesto with her as she is afraid of letting Ernesto wander
around on his own. They both walk up to the reception
desk and they are greeted by the receptionist, Alin.
Ernesto immediately runs to the falling water—this is
something he has never seen before (figure 28). The
sound and lights sooth his nervousness. As he runs
to tell his mother about this, he discovers the bright
letters on the reception desk. He’s learning his letters
so he checks with his mom to see if he is correct: H-EL-L-O. His mom nods in confirmation. Ernesto exclaims
proudly, “wow I know a new word!” They head on to
the classroom.
Another important goal of Memphis ABLE is to welcome
the children and help them transition from the outside
environment into the interior environment. The first
thing children will see when they enter the building is
a translucent 3form textured wall. They can touch the
wall and see movement through it, giving an illusion of
looking through a waterfall. They can hear water in the
background, which gives them a sense of anticipation
Figure 29 Lobby
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of a water feature on the other side. The child and the
parent have a choice of going directly to speak with
the receptionist or going through a path of discovery,
where they see colorful graphics on the walls that they
can also touch (figures 25-26). The parent can take
one door and let his or her child go through the other
door, letting him or her feel more independent while
also giving the parent a sense of security knowing that
they will meet again on the other side.

Figure 32 Key Plan—Corridor

Once the children pass through the path of discovery,
they arrive at an interactive water feature that is
located in the middle of the lobby (figures 27-28). The
water feature is a natural element that is both soothing
and exhilarating, which helps children whether they
are hypersensitive or hyposensitive.
Corridor Transition

Figure 30 Corridor

Figure 31 Corridor Section
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As Ernesto and Andre walk through the corridor,
searching for the door with their classroom color, they
see the colored carpet reaching out to them and
inviting them into the classroom (figure 29). The ceiling’s
wooden slats give a sense of movement throughout
the corridor and lower into the classroom, guiding the
children. Andre says goodbye to his mom and enters
the classroom. Ernesto wants to run down the corridor,
but he cannot see to the end. His mom guides him to
his classroom.
The Corridor serves as a transition into the classrooms
(figures 29-31). The curvilinear walls and pathway
motivate children with autism to slow down, as they
do not know what is approaching on the other side
of the corridor. The wooden slats of the ceiling bring
the height down to create a more intimate feel, which
will help children understand that they are entering
into a more quiet space. Each door has a different
color, which helps the children to easily identify their
classroom. At the classroom entry, the carpet, which
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Utah Valley University Autism Center
Curtis Miner Architecture
2017
Orem, Utah

Harwood Center
Memphis, Tennessee

Transformations Autism Center
Memphis, Tennessee

Has counter with hooks to place
backpacks. Needs concealed
storage space to avoid children
hitting the counter.
The classrooms are 30’-0” by 28’-0”
and have 9’-0” high ceilings.
The classroom size and layout work
well for both the teachers and the
children.
Teachers would like more storage
space for materials.

For an ABA therapy room, it is better
to have a large room for children
with autism as they perform more
physical activities.

Classrooms
Since coming to Memphis Able three years ago, Andre
has learned to communicate better with other children
and is able to be in a more structured environment.
While he is able to perform more task-oriented work, he
still needs playtime as a way of learning. The classroom
offers spaces for both instances (figure 35).

The ABA room for younger children
is 46’-0” by 24’-0” and has a 13’-0”
high ceiling.

Escape room
The ABA rooms have escape
rooms for children when they are
overwhelmed and need some time
alone.

The Autism Center is intended to serve three primary functions:
educating the community about autism, training teachers of
children with autism, and providing a safe learning environment
for children with autism.

The Harwood Center is a nonprofit agency that provides specialized
education and therapeutic services for children age 18 months to
5 years who are experiencing delays in development or have a
specific developmental disability.

Transformations Autism Center is a nonprofit agency that provides
ABA (Applied Behavior Analysis) therapy rooms for people 2 to 23
years of age that have autism. They also have a sensory room that
provides stimulating elements when children are hyposensitive.

•

The classroom provides a calming environment that motivates
children with autism to increase their focus and increase their
learning capacity.

•

Aspects of this classroom layout are implemented into the
layout of the classrooms in Memphis ABLE.

•

The ABA room in Memphis ABLE uses the approximate size and
height of this ABA room.

The classroom includes acoustical elements, a simple layout,
neutral calming colors, and windows allowing natural light to
enter.

•

The classrooms in Memphis ABLE have more storage for toys,
materials, and backpacks, but the storage is concealed to
avoid visual clutter.

•

•

Elements from this ABA room, including carpet in the play
area, laminate vinyl tile in the task area, and furniture are
implemented into the ABA room in Memphis ABLE.

•

The classrooms in Memphis ABLE use the approximate size of
this classroom.

•

The idea of an escape room inside the ABA room is implemented
into several spaces in Memphis ABLE.

•

Elements from this classroom, including carpet in the play
area and laminate vinyl tile in the task area, type of toys and
storage, and furniture are implemented into the classrooms in
Memphis ABLE.

•

•

The sensory room provides elements that stimulate the senses
of children when they are understimulated. These elements
include: a variety of textures and fiber optic lights that give a
bright glow to overstimulate the sight.
These elements are implemented into the classrooms and
sensory playroom in Memphis ABLE.

Figure 33 Utah Valley University Autism Center

is the same color as the door, breaks into the hallway
as a way of reaching out to the children and inviting
them into the classroom. As children with autism face
challenges with their kinesthesia, the special elements
in this space attract their attention, encouraging them
to acknowledge their surroundings.

Figure 35 Transformations Autism Center

Today, he is ready to move to classroom 4, which is
more like a public school classroom. He plans to start
Ridgeway Middle School next fall.
Based on research, many children with autism require
a setting that is different from traditional classrooms.5
They require a bigger space as they need larger
distances from people.6 Children with autism require
a more delicate environment where there are less
distractions as they can be more easily distracted.7
Noise is one example as children with autism can be
easily distracted and many times become frustrated
by loud noises. Because of this the classrooms need
to have good acoustical elements. Color is another
important element. Classrooms should consist of
mainly neutral colors with accent colors that are less
saturated, which will help create a more calming
environment.8

Figure 34 Harwood Center
5.
6.
7.
8.

30

Gaines et al., Designing for Autism Spectrum Disorders.
Humphreys, “Creating Autism-friendly Spaces.”
Gaines et al., Designing for Autism Spectrum Disorders.
Ibid.
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Memphis ABLE provides classrooms for children with
autism, ages 7-10, that motivate them to learn in their
own way and help them transition into a more traditional
classroom, in preparation for traditional schools (basic
public and many private school settings). The layout of
the classrooms is influenced by research of other autism
centers in the United States and existing resources in
Memphis (figures 32-34), as well as an understanding of
traditional and waldorf classrooms.

Open areas are filled with
natural light to provide a
more calming effect.
LED Diffused Lighting. Its
simple light lens becomes less
distracting, allowing students
to focus more on the task
at hand. Unlike fluorescent
lights, LED lights do not
produce flickering effect
or humming noise, which is
disturbing to students.
Accent wall colors, which
differ at each classroom,
provide identity. Neutral and
desaturated colors are used
for a calming effect.
Vegetation on the exterior
diffuses natural lighting.

Figure 38 Key Plan—Classroom

Herman Miller Eames chairs
provide cushion, texture,
and warmth.
Closed storage lessens visual
distractions and provides
an opportunity to display
student work.
Wood
millwork
brings
warmth into the classroom
environment.
Carpet
absorbs
sound
and provides warmth and
comfort for children to sit on
the floor. The solid pattern
minimizes distraction while
also providing accent colors
that act as places that
children can play on.

Figure 36 Typical Classroom

Waldorf Classroom
Inspired
Materials emphasize
function
Evoke Feelings of:
Warmth
Simplicity
Comfort

Green roof minimizes
heat island effect,
extends lifespan of
roofing system, and
supports storm water
management.

Concealing the
supply and return
vents becomes
less distracting for
children with autism.

The tables and chairs provide a
more task-oriented environment
for task-based learning.
Rectangular tables will allow for
more flexibility.
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Change in ceiling
height provides
different settings
based on the
different spaces
inside the classroom.

Visual
permeability all
the way through
classroom to
outside

Open area for group
gathering/ storytelling.
Escape room

Figure 37 Typical Classroom Floor Plan

Skylight allows
natural light to
enter the space,
giving the space
a more open feel.

Exterior space

Open area with toys allows for
diverse play-based learning.
Observation space

Public schools provide limited opportunities for
different types of learning processes, as they are more
structured for standardized tests. The teacher controls
the classroom and enforces discipline. The teacher
gives direct instruction to the whole class, which is
based on a predetermined curriculum. Students are
expected to be within the norms of what is average
for their grade level.9

Figure 39 Typical Classroom Section

Exterior space provides
vegetation to help children
relax and get fresh air to
regulate their olfactory sense.

In opposition to traditional schools’ standard-based
learning, Waldorf schools
are a child-centered
approach to learning where students learn at their own
pace, with very few limits. As opposed to traditional
classroom’s assigned seating, students choose where
in the classrooms they want to work and may move
around freely at any time. “In Waldorf School, the
young child is given much time for imaginative play. . . .
Creative, interactive play is considered the foundation
of both social and intellectual development.”10 Waldorf
schools also engage children in a social education as
their curriculum is diverse and non-competitive.
The four classrooms in Memphis ABLE are inspired by
Waldorf classrooms as they provide flexibility for different
ways of learning, which is beneficial for children with
autism as each child learns differently. Three classrooms
provide the Waldorf classroom setting, as shown in
figures 35-38. Within the classroom are three different
9. Age of Montessori, “Ten BIG Differences.”
10. Cincinnati Waldorf School, “Waldorf and Montessori?” para. 3.
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spaces the children can utilize based on the setting
they are most comfortable working in (figure 36). The
fourth classroom, the last classroom in the series for 10
year olds, offers a more traditional class setting to help
the children better transition to a traditional school
setting.
Applied Behavioral Analysis (ABA) Therapy Room

Figure 40 Key Plan—ABA Therapy Room

Ernesto enters his classroom and discovers that it is
different from his previous classroom (figure 40). There
is less clutter, it is more playful, and there are different
spaces where he can play and learn. He notices
each classmate has their own teacher who dedicates
their full attention to that student. Ernesto is not used
to talking to strangers, but he likes his teacher as she
is really nice and teaches him in a way that he is
comfortable with. He knows he is going to learn more
than when he was in his previous school.
Memphis ABLE provides an Applied Behavioral Analysis
(ABA) therapy room for children with autism who
are not ready for a classroom setting (figures 39-40).
Because there is one teacher per student, the space is
larger than the other classrooms to accommodate the
teachers, students, and the more physical activities
that require more space than the other classrooms.

Figure 41 ABA Therapy Room
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Sensory Spaces
There are times when children with autism become
hypersensitive (over-responsive) or hyposensitive
(under-responsive) and will be in need of spaces for
de-stressing. “By providing spaces for children who are
hypo-sensitive or sensory-seeking to play and engage
their senses, they are less likely to try to generate unsafe
sensory experiences elsewhere.”11
Escape Spaces

Figure 42 Key Plan—Escape Rooms

Figure 43 Escape Room. The felt wallcovering serves as an
acoustical property, as well as providing texture. The
wooden ceiling/wall/bench element helps to create
a cave-like environment that helps the child feel
embraced and hidden from everyone else.

36

Memphis ABLE provides escape spaces—small rooms
that children can use when they are overwhelmed and
need to be alone to calm down. The escape rooms
are designed as cave-like environments that embrace
the child seeking refuge from a stressful situation. Each
major programmatic space in the autism center has
an escape space (figures 41-42).

11. Gaines et al., Designing for Autism Spectrum Disorders, 58.
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Sensory Garden
There are times when Andre becomes hypersensitive;
this is when he takes off to the sensory garden (figure
45). There he can take a break and relax. Inside the
garden, Andre walks around the tree with his friends,
experiencing the smells of plants and immersing his
hands in the water table. The cool water instantly
calms his spirit.

Figure 44 Key Plan—Sensory Garden

Then he walks inside his favorite safe space—a
conical, wood-slatted den (figure 44). There he can
get some time alone where he feels embraced. After
a few minutes of alone time, he is ready to go to the
classroom and continue his day.
When children with autism become hypersensitive
(over-responsive), they need a space where they can
go to calm down. “Access to the outdoors provides
an opportunity for restoration, calming views of nature,
and stress reduction. Gardens may also provide areas
for social support, positive escape, or a feeling of
control.”12 As such, a sensory garden is provided as
part of Memphis ABLE’s program (figures 43-44). Inside
the garden, there are elements to engage the senses
and escape spaces that allow children to get alone
time inside the garden (figure 45).

Figure 45 Sensory Garden Escape Space
Figure 46 (Opposite) Sensory Garden
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12. Gaines et al., Designing for Autism Spectrum Disorders, 179.
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Sensory Playroom
As the day goes by, Ernesto starts to become frustrated.
His teacher notices that he is hyposensitive (underresponsive) and invites him to the Sensory Playroom
(figure 47). Once inside, Ernesto bursts with excitement
and starts playing with the other children on the
textured floor paths; next he plays with the fiber optic
lights; after that, he interacts with the playful rotating
chairs. After a couple of minutes of playtime, Ernesto is
ready to go back to his classroom.

Figure 47 Key Plan—Sensory Playroom

When children with autism become hyposensitive
(under-responsive), they need a space where they
can go and relieve their stress. Memphis ABLE provides
a sensory playroom, or sensory integration space, to
serve this purpose (figures 46-47). Sensory integration
spaces “are gently stimulating environments that are
designed for interaction and to engage the senses.”13
This playroom incorporates a variety of textures and
vibrant LED colored lights to achieve a stimulating
environment. This playroom also incorporates a variety
of seating, such as stationary and spinning chairs, which
help stimulate the vestibular sense. The undulating
ceiling and walls, and the colorful lighting coming from
the windows further create a more stimulating and
playful environment.

Figure 48 Sensory Playroom
Figure 49 (Next Page) Family Library
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13. Gaines et al., Designing for Autism Spectrum Disorders, 58.

41

42

43

Family Library and Café

Library

Café

Figure 51 Key Plan—Family Library and Café

While the children are in class, Andre’s mom, Salina,
goes to the library (figure 48). There she exchanges
books and finds a book on autism to learn more on
certain situations that she has encountered. She is
seated inside the circle and observing children seated
on the floor, listening to the man that is reading a book
to them. She also sees children seated and reading a
book inside the shelf openings. She knows Andre will
be there soon—that’s his favorite reading nook.
Ernesto’s mom, Susana, has made her way to the café
and is enjoying a cup of coffee while working on her
computer (figure 49). She is at ease knowing that she
is close to her child. She enjoys the space as it feels
warm and gives a sense of playfulness, something that
her child would really love to be in. Salina, seeing that
Susana is alone, walks up and introduces herself. They
start talking to each other and share the experiences
they’ve had with their children. Salina comforts Susana,
easing her worry over whether or not Ernesto will be
happy here. Salina offers that this is a great place for
learning, for Andre and the entire family, because
there are so many resources available.
While their children are in class, parents have the
opportunity to utilize the family library and the family
cafe (figures 48-50). These spaces provide opportunities
for parents to talk to one another, share experiences,
and learn from each other. Teachers, students, and
other people from the community can also utilize these
spaces for research, relaxation, and conversations with
the parents.

Figure 50 Family Café

Both the library and cafe offer different environments.
They provide both large open areas for large groups
and open conversations, and small areas for more
intimate conversations. The undulating wooden slats
on the ceiling, the play of natural light through skylights
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within the wooden slats, and the form within the rooms
create a more playful environment for the children,
sparking their curiosity and their sense of adventure.
Playground

Figure 52 Key Plan—Playground

The time has come when the boys are done with
classes. As the mothers pick them up from the
classrooms, they decide to go inside the playground
so that the boys can play with their friends (figure 52).
There, Ernesto plays with Andre on the swings. Ernesto’s
mom is happy to see that her child is already starting
to communicate with other children, and she is happy
to have found a new friend herself.
The playground provides equipment that challenges
the children’s vestibular sense and sparks their curiosity
(figures 51-52). It also motivates them to communicate
with each other. The space allows children to de-stress
after a day of school and become comfortable going
home to rest and prepare to return the next day.

Figure 53 Playground
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Journey Home
After a successful day at Memphis ABLE, Andre, Ernesto,
and their mothers leave to go home knowing that
they have had a great experience and are part of a
wonderful community. As they drive past the building,
they get a different experience as they start to see the
beautiful colored panels glowing at night (figure 53).
They look forward to coming back tomorrow.
Figures 54-61 show the overall building design, further
showcasing the design efforts made to create a
meaningful place for children with autism.

Figure 54 View from Getwell Road at Dusk
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Figure 56 Key Plan—Sectional Perspective

Library

Corridor

Sensory Garden

Corridor

Classroom

Figure 55 Sectional Perspective

50

51

Figure 58 Key Plan—Section
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Figure 60 South Elevation
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Figure 61 East Elevation
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Figure 59 West Elevation
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Figure 62 North Elevation
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Conclusions and recommendations
This thesis is an example of a personal experience that
generated an interest to pursue Empathic Design.
Architects have the ability to bring their personal
interest to a design challenge, benefiting society while
also pursuing their passion. To employ similar strategies
of design, the following should be kept in mind:
1. Architects must look at the whole population,
including people who face physical and mental
challenges. Every user group should be taken into
account during the design process. Only then will a
built environment be developed that is suitable for
everyone.
2. In order for architects to design as empaths, they
must do research to understand the user group. Only
then will architects be able to develop a design
that will have a better connection to the people the
architecture serves.
This is evidenced in this project, where an in-depth
understanding of the user group, including their
unique challenges, strengths, and weaknesses was
developed. Memphis ABLE provides spaces that offer
different environments for learning, discovering, and
communicating, thereby facilitating student growth
and social development. Through this thesis design,
children with autism become more aware of their
surroundings, and their behaviors are influenced by
the elements and shapes created for the various
programmatic spaces.
Furthermore, the research for this project required visits
to existing facilities for people with autism to determine
programmatic needs. This led to a site selection that
offered opportunities to help both the community and
the University, and bring back the historical aspect
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of the site. The placement of the programmatic
spaces was influenced by the surrounding context
in relation to sounds, natural lighting, and views. In
addition, the ASPECTSS Index developed by autism
design consultant, Magda Mostafa, served as a set of
evidence based design guidelines.
Memphis ABLE is proposed as the first of many
centers that will be located throughout the city to
provide resources for the growing number of children
being diagnosed with autism, their families, and the
community-at-large. Other cities, across the state, and
across the nation, should give thought to developing
similar centers.
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Appendices

Autism Spectrum Disorder (ASD)
Autism is a range of complex neurodevelopmental
disorders with a strong genetic component
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We are even more disconnected from our world and
bodies when we have disabilities or certain disorders.
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Figures 62-78 and 80 are the final presentation materials.
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Figure 79 contains images taken at the time of
presentation.
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The purpose of this thesis is to create an autism
center as a way of providing education and
resources for children with autism and their families
while increasing autism awareness.
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Community
Health
Building

Challenges
Communication:

Movement:

Feeling Trapped Inside:

When designing holistically, architects tend to focus

uofm park avenue master plan
Proposed Building
Existing Building

more on physical disabilities over mental disabilities.
Questions / Objectives

How can architecture help children with autism reconnect
with their kinesthetic awareness, and with their environment,
through empathic design?
How can we create places that will enhance self-awareness
of children with autism?

Memorial Open Space
Project Site

Lack of eye contact

Vestibular Sense
Feel insecure
and unbalanced

Aversion to touch

Proprioception
Unaware when applying
excessive pressure

Coping Mechanism

Design Considerations

Stimming

Autism ASPECTSS Index

How can we create places that will motivate children with
autism to connect with other people?
How can we provide an environment that caters to the
hypersensitive or hyposensitive senses for children with
autism?

Figure 64 Presentation Board—Thesis Statement

Utah Valley University Autism Center
Curtis Miner Architecture
2017
Orem, Utah

Harwood Center
Memphis, Tennessee

Transformations Autism Center
Memphis, Tennessee

Kinesthesia
Lack of awareness of other
people or surroundings

Lack of interest in making
friends or playing with others

acoustics

Proposes that the acoustical environment be controlled to minimize
background noise, echo and reverberation.

spatial sequencing

Requires that areas be organized in a logical order, based on the
typical scheduled use of such spaces.

Escape Space

To provide respite for the autistic user from the over-stimulation found
in their environment.

compartmentalization

To define and limit the sensory environment of each activity,
organizing a classroom or even an entire building into compartments.

transitions

The presence of transition zones helps the user recalibrate their senses
as they move from one level of stimulus to the next.

sensory Zoning

Spaces should be organized in accordance with their sensory quality,
rather than typical functional zoning.

safety

Safety is even more of a concern for children with autism who may
have an altered sense of their environment for example using hot
water safety fittings and avoiding sharp edges and corners.

Figure 69 Presentation Board—Existing Conditions
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Figure 67 Presentation Board—Infographic Board 2
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Challenges

Explore
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Senses:
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hyposensitive (Under-responsive) to senses

Task

Task

Surrounding forms subdivided
into explore and task spaces

Forms influenced by additional
considerations: function and use, site,
user needs, and aesthetics

Green Square Library Competition
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Figure 70 Presentation Board—Diagrams
The Autism Center is intended to serve three primary
functions: educating the community about autism,
training teachers of children with autism, and providing
a safe learning environment for children with autism.

Harwood Center is a nonprofit agency that provides
specialized education and therapeutic services
for children age 18 months to 5 years who are
experiencing delays in development or have a specific
developmental disability.

Transformations Autism Center is a nonprofit agency
that provides ABA (Applied Behavior Analysis) therapy
for people 2 to 23 years of age that have autism. They
also have a sensory room, which is a very important
space for people with autism.

•

The classroom provides a calming environment
that motivates children with autism to increase their
focus and increase their learning capacity.

•

The classrooms are 30’ - 0” by 28’ - 0” and have
9’ - 0” high ceilings.

•

The ABA room for younger children is 46’ - 0” by
24’ - 0” and has a 15’ - 0” high ceiling.

•

The classroom includes acoustical elements, a
simple layout, neutral calming colors, and windows
allowing natural light to enter.

The classroom size and layout work well for both the
teachers and the children, but the teachers would
like more storage space.

•

•

The staff mentioned that for an ABA therapy room
should be large because of 1-on-1 contact and the
increase in physical activity.

•

The sensory room provides elements that stimulate
the senses of children when they are understimulated.

They need a separate quiet room for children when
they are overwhelmed and lose control.

•

•

The ABA rooms have small quiet spaces for when
children are overwhelmed and need some time
alone.

Figure 65 Presentation Board—Precedents
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Figure 71 Presentation Board—ASPECTSS Index
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Figure 73 Presentation Board—Floor Plan

Telios 2x2 Led Diffused Lighting.
Its simple light lens becomes
less distracted which will allows
students to focus more on task.
Accent wall different at each
classroom provides identity.

02
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Vegetation diffuses natural
lighting.
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display student work.
Herman Miller Eames chair
provides cushion, texture, and
warmth.
Millwork wood finish brings
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environment.
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Figure 74 Presentation Board—Sections

Skylight allows natural light
to enter the space.

Rectangular tables
will allow for more
flexibility.

Materials emphasize
function over primary colored form.
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Figure 75 Presentation Board—Classroom Details
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Autism Spectrum Disorder (ASD)
Autism is a range of complex neurodevelopmental
disorders with a strong genetic component.

community
health
building
project
site

walnut grove rd.

popl

Antonio Tirado - Department of Architecture

3

2

1

This thesis focuses on creating an autism center, Memphis ABLE,
to provide a place that offers different environments for learning,
discovering, and communicating by employing strategies aimed
at improving children’s self-awareness and social skill development.
Beyond empathic design, additional ideologies used for this thesis
include psychology of space (Stock, 2011) and kinesthetic architecture
(Sama, 2011 ), as well as design strategies such as the ASPECTSS Index
(Mostafa, 2017).

Using Kinesthetic Architecture to
Empower Children with Autism

rd.

While designing, architects tend to focus more on physical disabilities
than on mental disabilities, often creating an environment unsuitable
for people with varying mental abilities (Galea, Uddin, & Koenen,
2011). Holistically designed architecture requires that everyone in the
environment be considered in the design process (Story, Mueller, &
Mace, 1998). This thesis explores the notion of holistic design for a
marginalized group: children with autism. Children with autism have
varying physical and mental abilities, and therefore, face many
challenges in today’s built environment (Goodyear, 2014). In order
to create a better environment for these users, architecture requires
empathic designers.
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Introduction
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Existing resources
Existing facilities
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Harwood Center & Boling Center
Transformations Autism Treatment
ADA Development
Harwood Center
Phoenix School
No resources for people with autism
University of Memphis Park
Avenue Campus

e.

The large letters at the entrance invite children with autism to enter. The children can interact
with the letters which excites them and gets them ready for a day of learning and growth.

5

After researching existing local resources for
people with autism, it was determined that there is
a lack of resources between Downtown Memphis
and Germantown Parkway. The University of
Memphis Park Avenue Campus is located within
this gap area. Locating the autism center here will
offer many opportunities to the community and
the University of Memphis.

uofm park avenue master plan
Proposed Building
Existing Building
Memorial Open Space
Project Site

The autism center will become an asset to the
University’s vision of dedicating the Park Avenue
Campus as a research campus where doctors
and others can visit and learn more about autism.
Students interested in becoming teachers for
special education can become teacher assistants
there and gain experience.

The advantages of this site location include easy
access to the main entrance with many views to
Getwell Road. Challenges for this site include high
vehicular traffic along Getwell Road at certain
times and noise transfer to the site. This influences
the form of the building and arrangement of
programmatic spaces.

site analysis
Existing Building
Noise Transfered

High

Low
Vehicular Activity

Organizing Programmatic Spaces
The water feature in the lobby provides calming elements for children with autism when are
hypersensitive and hyposensitive which soothes when they are nervous and excites when
they are feeling down.
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Boys are 4 times more likely than girls to have autism
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Challenges
Children with autism face many challenges. They face challenges with
communication as they lack eye contact, have aversion to touch,
and lack interest in making friends or playing with others. They face
challenges in movement as they feel insecure and unbalanced, are
unaware when applying excessive pressure, and lack awareness of
other people or surroundings. They also face challenges with their
senses; at times they can become hypersensitive (over-responsive) or
hyposensitive (under-responsive)(Gaines, Bourne, Pearson, & Kleibrink,
2016).
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The classrooms in the Autism Center help to transition children ages 7 to 10 to traditional
public school classrooms.
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Problem
Although children with autism face many challenges, they are
capable of doing great things. However, they learn differently from
children without autism. Public schools provide limited opportunities
for different types of learning processes, as they are more structured
for standardized tests (Age of Montessori, 2018). What children with
autism need is an environment that allows them to learn in their
own way, where they are comfortable and allow them to express
themselves.

The Autism Center offers a Sensory Playroom that serves hyposensitive (under-responsive)
children with autism.

This thesis responds to this problem through the design of an autism
center that provides education and resources to children with autism
and their families while also increasing autism awareness.
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The building’s undulating roof and colored panels provide an attractive facade along Getwell
Road. This serves both to foster a sense of excitement for children coming to the building, as well
as promote autism awareness.

The Autism Center has a Sensory Garden that serves hypersensitive (over-responsive) children
with autism.

Figure 81 Research Summary Board
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Appendix 2: Process Piece

As the person enters, he or she is
greeted by a narrow path that
constrains his or her movements.

The lights engage the visual sense
as they become disturbing to the
person’s eyes.

This interior element gives the
person constraints on how they
move through space inducing a
sense of being overwhelmed.

a. Finalized Process Piece

b. Entrance Experience

Children with autism face challenges in the
built environment. They face complications with
proprioception, kinesthesia, and their vestibular sense,
and face sensory issues which play an important
role in how they process and experience the built
environment. The process piece is an experiential
journey that expresses some of the challenges that
children with autism face. As one walks through the
process piece, it engages the senses, proprioception,
kinesthesia, and vestibular sense in a way that creates
frustration, claustrophobia, and a feeling of being
overwhelmed (figures 81-82). This exercise is meant to
convey the importance of empathy, and by extension,
empathic design.

These vertical elements engage
the tactile sense as the person
walks through and feels the texture
of the element.

These vertical elements engage
kinesthesia as the person is feeling
claustrophobic by the closely
placed elements.
This space and change in the floor
engage the vestibular sense as
the floor deflects as the person
walks on top.
As the person tries to escape, he
or she must push through these
elements that are preventing
them from crossing.
Figure 82 Process Piece Plan View

Figure 83 (Opposite) Process Piece During Final Presentation
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Appendix 3: Prototypes
In order to understand how much space was needed
for each room, I developed spatial prototypes, which
included the furniture, circulation space, the quality
of the space, and how the people would be utilizing
the space (figure 83). These prototypes were further
influenced by observational sketches developed from
visits to existing autism facilities (figures 84-85). While
not taken directly, the prototypes influenced the final
space plan.

Figure 85 Sketches from Visit to Transformations Autism Center

Figure 84 Early Prototypes
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Figure 86 Sketches from Visit to Harwood Center
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